INTRODUCTION
Antibiotic prophylaxis means administration of antibiotics in prevention of infections. It can be a primary, secondary (suppression) and eradicating one. Basic questions related to antibiotic prophylaxis are as follows: the timing of prophylactic administration of antibiotics, duration of antibiotic prophylaxis and the choice of antibiotics for antibiotic prophylaxis [1] . While we are deciding about antibiotic prophylaxis, someone has to make a decision in the estimation of the real benefit of this administration in the view of the consequences regarding the broader biological sense.
Inflammatory complications which follow the caesarean section can occur in 30 to 85 % of operated patients [2, 3] . The most frequent complications which follow the caesarean sections are as follows: endometritis, urinary infections, wound infections and peritonitis.
The basic significance of antibiotic in the prevention of surgical infection is based on the reduction of endogenous and exogenous bacterial contamination during the surgical procedure. The proper antibiotic can be maintained only by the knowledge of the risk levels of infection of each operation and condition of the patient [4] . Antibiotic prophylaxis at emergency caesarean section has been shown to reduce the postoperative infective morbidity. There is a wealth of data on antibiotic usage at caesarean section, but the value of antibiotic prophylaxis in elective caesarean section and "low risk" groups remains unsettled. However, there is controversy about which antibiotics should be used. According to current recommendations, the literature supports usage of single dose of the first-generation cephalosporin immediately after clamping the umbilical cord [4, 5] .
OBJECTIVE
The aim of this investigation was to compare the efficacy and safety of a single dose application of antibiotics in the prevention of infections in the patients with caesarean section: 1. to investigate the efficacy of a single dose preoperative administration of ceftriaxone and cefazolin in the prevention of intra-and postoperative infections in the parturients without high risk of inflammation; 2. to investigate the effect of pregnancy on single-dose pharmacokinetics of ceftriaxone and cefazolin after elective caesarean section and gynaecological operations; and 3. to estimate the concentrations of antibiotics in the amniotic fluid and the newborn infant blood SUMMARY Introduction Antibiotic prophylaxis means administration of antibiotics in prevention of infections. Objective To investigate the efficacy of a single dose preoperative administration of ceftriaxone and cefazolin in the prevention of intra-and postoperative infections in the parturients without high risk of inflammation. Methods The first group of 45 pregnant and 4 non-pregnant women were preoperatively administered ceftriaxone in a dose of 2 g, i.v., 10 minutes before the planned surgery. The second group of 45 pregnant and 4 non-pregnant women were preoperatively administered cefazolin in a dose of 2 g i.v., 10 minutes before the planned surgery. The concentrations of antibiotics were estimated immediately and 6 hours following the operation, as well as in the amniotic fluid and umbilical cord in the group of pregnant women. The estimation of antibiotic concentration was done by the method of liquid chromatography. Results The mean concentrations of antibiotics in the patients following the elective caesarean section were as follows: ceftriaxone -22.7 μg/l. vs cefazolin -44.8 μg/l. Six hours later, the concentration of antibiotic decreased, but the concentration of cefazolin was still over the MIC for sensitive bacteria. The mean concentrations of antibiotics following gynaecological surgery in the non-pregnant patients were as follows: ceftriaxone -12.0 μg/l vs cefazolin -30.1 μg/l. Six hours later, the concentration of antibiotic decreased. Conclusion It is most optimal to administer a single-dose of the first generation cephalosporins -cefazolin-immediately following the clamping of the umbilical cord as well as in preoperative prophylaxis in gynaecological operations. Keywords: caesarean section; antibiotic prophylaxis; cephalosporins; cefazolin; ceftriaxone
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METHODS
Pregnant women were enrolled into the study when the decision for caesarean section was made. The inclusion criterion of the patients into the study was women undergoing elective caesarean section at the Department of Obstetrics and Gynaecology, the Clinical Centre of Vojvodina, Novi Sad, Serbia. The trial was approved by the institutional review board of the hospital and each woman gave informed consent. The exclusion criteria were: the use of therapeutic antibiotics, allergy to cephalosporins or concurrent use of other prophylactic antibiotic regimens.
A prospective investigation comprised 90 healthy pregnant women at term planned for elective caesarean section vs 8 non-pregnant women planned for gynaecological surgery. The first group of 45 pregnant women (group A) and 4 non-pregnant women (group C) were preoperatively administered ceftriaxone in a dose of 2 g i.v., 10 minutes before the planned surgery. The second group of 45 pregnant women (group B) and 4 non-pregnant women (group D) were preoperatively administered cefazolin in a dose of 2 g i.v., 10 minutes before the planned surgery. All patients were followed up for clinical postoperative course and possible incidence of infection. The concentrations of antibiotics were estimated immediately and 6 hours following the operation (in 36 pregnant and 8 non-pregnant women) and also in the amniotic fluid and in the umbilical blood of the newborn infants. The estimation of antibiotic concentration was done by the method of liquid chromatography [6] .
RESULTS
The women in the two groups were comparable. In tables 1 and 2 are shown: patient characteristics, parity, indication for caesarean section, duration of caesarean section, estimated blood loss, the number of postoperative days and infection morbidity. There were no significant differences as regards (median) maternal age, body mass index, parity, indications for caesarean section, the mean blood loss, duration of caesarean section and the number of postoperative days. These parameters did not influence the total number of postoperative infective complications. In our study, the total number of infective complications in the patients of two groups was about 4.4% (4 patients) ( Table 2) .
The mean concentrations of antibiotics in the patients following the elective caesarean section were as follows: ceftriaxone -22.7 μg/ml and cefazolin -44.8 μg/ml. Six hours later, the concentrations of antibiotics were decreased: ceftriaxone -13.2 μg/ml and cefazolin -24.8 μg/ml, which is still over the MIC for intermediary sensitive bacteria (Tables  3 and 4 ). The mean concentrations of antibiotics following the gynaecological surgery in non-pregnant patients were as follows: ceftriaxon -12.0 μg/ml and cefazolin -30.1 μg/ml. Six hours later, the concentrations of antibiotics were decreased: ceftriaxone -5.7 μg/ml and cefazolin -17.3 μg/ml. In the group of non-pregnant women the concentration of cefazolin was above the MIC for sensitive bacteria (Tables 3 and 4) .
Pharmacokinetic parameters of ceftriaxone and cefazolin in caesarean section and non-pregnant sectioned women are presented in Table 5 . Pregnancy influenced ceftriaxone pharmacokinetics but not those of cefazolin. Ceftriaxone constant of elimination decreased significantly from 0.18±0.05/h, in non-pregnant sectioned women, to 0.11±0.04/h in the caesarean sectioned group (t=3.04; p<0.01). 
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The mean concentration of the administered antibiotics in the umbilical cord was high (cefriaxone -29.0 μg/ ml and cefazolin -54.3 μg/ml) suggesting that there is a good transfer of all drugs across the fetoplacental barrier and there might be possible negative side effects in the newborn infants. The mean concentrations of the administered antibiotics in the amniotic fluid were low (ceftriaxone -1.6 μg/ ml and cefazolin -6.8 μg/ml) and below the MIC for sensitive bacteria. Our study was done on the low risk population for development of infection (elective caesarean section), without starting a labour or rupture of membranes. Also, in our study, the low concentration of administered antibiotic in the amniotic fluid did not have any clinical importance.
DISCUSSION
In our study, the total number of infective complications in the patients of two groups was about 4.4% (4 patients).
In the first group of pregnant women who were preoperatively administered ceftriaxone, the total number of infective complications was 4.4% (2 patients). Post-operative febrile morbidities were found in one of the patients (2.2%) and also one of the patients had wound infection (2.2%). In the second group of pregnant women who were preoperatively administered cefazolin, the total number of infective complications was 4.4% (2 patients). Post-operative febrile morbidities were found in one of the patients (2.2%) and also one of the patients had urinary tract infection (2.2%).
High incidence of infection-related morbidity was encountered by following caesarean section [4] . In a large prospective study of Nielsen and Hökegård [7] , they demonstrated an overall infection rate of 13.3%. In the study of Hagglund and et al. [8] , the total number of infections after elective caesarean section was 9%. The infections after cesarean section were polymicrobial, i.e. the combination of anaerobic and aerobic bacteria [9] . Many studies investigated the efficacy of antibiotic prophylaxis on the high risk population for development of infection (emergency caesarean section) [2, 10] . A lower number of studies investigated the efficacy of antibiotic prophylaxis on the low risk population for development of infection (elective caesarean section) [11] . There is a controversy regarding the use of antibiotic prophylaxis in elective caesarean section [3, 4] . The proportion of obstetricians who use antibiotic prophylaxis routinely is small. A survey of all maternity clinics in Denmark showed that 4 (8%) departments used prophylactic antibiotic in elective caesarean section and 25 (52%) departments used prophylactic antibiotic in emergency caesarean section [12] . There was considerable variation on the rate of use of antibiotic prophylaxis (0-58.7%) between hospitals. The routine use of cefazolin is not recommended in elective caesarean section when febrile morbidity is low [3] .
Although the doses of antibiotics per kg/BW were decreased in pregnant women, the mean concentrations of prophylactically administered antibiotics, estimated 6 hours following the application, were lower in non-pregnant women and higher in the parturient, which is suggesting that there is no need for any increase of the common dose of antimicrobial drugs in pregnancy [13] . In the study of Lang et al. [14] the concentration of ceftrixone in mother's blood after application of 1 g i.v. before emergency caesarean section was enough for an adequate protection from infection morbidity. In Novelli study [15] , pharmacokinetics and half-life of antibiotics in plasma are in direct connection to the activity of antibiotics in tissue of the patient and the single dose of antibiotic prophylaxis was enough to stop the infection even in long-lasting operation.
Our results suggest that ceftriaxone excretion may be slower in caesarean sectioned women relative to the controls, so that there is a potential risk of over-dosage. Therefore, individual antibiotic monitoring after caesarean section is recommended [13] . One possible explanation for different effects of pregnancy on ceftriaxone pharmacokinetics may be because of albumin changes during pregnancy. Because of ceftriaxone's high and saturable binding to albumin, its free fraction varies with time, dose and albuminaemia [16] . Also, body-fluid shifts may have a dramatic impact on serum drug concentrations [17] .
In our investigation, the mean concentration of the administered antibiotics in the umbilical cord was high (cefriaxone -29.0 μg/ml and cefazolin -54.3 μg/ml) suggesting that there is a good transfer of all drugs across the fetoplacental barrier and there might be possible negative side effects in the newborn infants. This is a reason why antibiotic prophylaxis should be given intravenously by the anaesthetist at caesarean section after clamping of the umbilical cord [18, 19, 20] .
CONCLUSION
On the basis of the analysis results of the obtained pharmacokinetic parameters and taking into account the ratio of potential risks and benefits, it can be concluded that the preoperative administration of a single-dose of the first generation cephalosporins -cefazolin has been the most optimal choice, both in obstetrical and gynaecological operations.
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